Preliminaries, background and notation {#Sec1}
======================================

We denote the set of all complex valued double sequence by Ω, which is a vector space with coordinatewise addition and scalar multiplication. Any subspace of Ω is called a double sequence space. A double sequence $\documentclass[12pt]{minimal}
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Let *λ* be a double sequence space and converging with respect to some linear convergence rule is $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\vartheta-\lim:\lambda\to \mathbb{C}$\end{document}$. Then the sum of a double series $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sum_{i,j}x_{ij}$\end{document}$ relating to this rule is defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\vartheta-\sum_{i,j}x_{ij}=\vartheta-\lim_{m,n\to\infty}\sum_{i,j=0}^{m,n}x_{ij}$\end{document}$. Throughout, the summation from 0 to ∞ without limits, that is, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sum_{i,j}x_{ij}$\end{document}$ means that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sum_{i,j=0}^{\infty}x_{ij}$\end{document}$.

Here and below, unless stated otherwise we consider that *ϑ* denotes any of the symbols $\documentclass[12pt]{minimal}
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Here, we shall be concerned with a four-dimensional matrix transformation from any double sequence space *λ* to any double sequence space *μ*. Given any four-dimensional infinite matrix $\documentclass[12pt]{minimal}
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======================================================================================================

Lorentz \[[@CR12]\] introduced the concept of almost convergence for a single sequence and Móricz and Rhoades \[[@CR13]\] extended and studied this concept for a double sequence. A double sequence $\documentclass[12pt]{minimal}
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Móricz and Rhoades \[[@CR13]\] considered that four-dimensional matrices transforming every almost convergent double sequence into a *bp*-convergent double sequence with the same limit. Almost conservative and almost regular matrices for single sequences were characterized by King \[[@CR16]\] and almost $\documentclass[12pt]{minimal}
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Definition 2.1 {#FPar1}
--------------

(\[[@CR17]\])
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Spaces of almost B-summable double sequences {#Sec3}
============================================

In this present section, we define new almost convergent double sequence spaces $\documentclass[12pt]{minimal}
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-----
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Theorem 3.2 {#FPar5}
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-----
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In order to show that the inclusions are strict, we should show that the sets $\documentclass[12pt]{minimal}
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In this section, firstly, we calculate the *α*-dual of the space $\documentclass[12pt]{minimal}
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Theorem 4.1 {#FPar7}
-----------
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Proof {#FPar8}
-----
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Now we have the following significant lemmas, which will be used in this present section and the fifth section of this work.

Lemma 4.2 {#FPar9}
---------

(\[[@CR17]\])

*The following statements hold*:
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Theorem 5.2 {#FPar24}
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Proof {#FPar25}
-----
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Corollary 5.3 {#FPar26}
-------------
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Corollary 5.4 {#FPar27}
-------------
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Conclusion {#Sec6}
==========

The concept of almost convergence of single sequence was introduced by Lorentz \[[@CR12]\]. In 2010, Mursaleen \[[@CR25]\] investigated the certain properties of the space of almost convergent sequences denoted by *f*. Then many mathematicians have studied the matrix domain on almost null and almost convergent sequences spaces (see \[[@CR26]--[@CR29]\]).

The almost convergence for double sequence was introduced by Moricz and Rhoades \[[@CR13]\] and studied by many researchers (see \[[@CR15], [@CR21], [@CR30]--[@CR38]\]). Yeşilkayagil and Başar \[[@CR19]\] recently studied the topological properties of the spaces of almost null and almost convergent double sequences.
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